The uptake of mercury vapor by six gramineous plant species was compared under uniform conditions using a whole-plant chamber and 2"Hg-labeled mercury at a low atmospheric concentration. Mean Hg uptake by leaves of the C3 species oats (Avena sativa), barley (Hordeum vulgare), and wheat (Triicum aestivun) was 5 times greater than that by leaves of the C4 species corn (Zea mays), sorghum (Sorghm bicolor), and crabgrass (Digitaria sangualis). Mthough there was a difference in resistances associated with vapor entry into the leaves, as shown by estimates of gas exchange, the differential uptake by C3 and C4 species was largely attributable to internal resistankces to Hg vapor binding. The nature of the internal resistances and the site or sites of Hg vapor binding remain unspecified.
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In an earlier paper (3), we reported the results of a study into the uptake, by wheat, of metallic mercury vapor, the principal form of atmospheric mercury pollution. Essentially all Hg accumulation was found to be confined to the leaves, and a simple gas exchange model was employed to elucidate the effect of several environmental parameters upon the rate of Hg vapor uptake. The model was of the form, U(Hg) = CA CL (1) rL.Hg + rM.Hg where U(Hg) was the rate of Hg uptake per unit leaf surface (g cm-2 s-1); CA' was the ambient Hg vapor concentration (g cm-3); CL' was the Hg concentration at immobilization sites within the plant (assumed to be zero); rL.Hg was the total leaf resistance to Hg vapor uptake (s cm-') and included cuticular, stomatal, and boundary layer resistances; rM.Hg was a residual term to account for unexplained internal physical and biochemical resistances to Hg vapor uptake (s cm-').
The principal limitation to Hg vapor uptake by wheat was found to be the internal resistances encompassed by the term rM.Hg, and these greatly exceeded resistances associated with vapor entry into the leaves (rL.Hg). The values of rM.Hg were influenced by temperature, and were appreciably lower in light than in darkness; however, the nature and site of the resistances remained unspecified. As 
MATERIALS AND METHODS
Pots containing several plants of a given species were exposed in a plant chamber to a 'Hg-labeled mercury vapor concentration Plant Exposure and Harvest. The optimum plant height and leaf surface area with respect to the chamber were 15 cm and 250 cm2, respectively. The age and number of plants constituting an exposed group therefore differed between species. The manner in which these prerequisites were met is presented in Table I . Details concerning plant preparation and harvest are the same as in previous experiments (3). The plant chamber and system for Hg203 RESULTS AND DISCUSSION Mercury vapor uptake by the six plant species was determined and the results are presented in Table II . As found previously with wheat, Hg vapor accumulation by all species was restricted almost exclusively to the leaves. The uptake by leaves of the C3 species substantially exceeded that of the C(4 species. The difference in uptake between species within C3 and C4 photosynthetic types was to some extent attributable to the variation in leaf surface areas (Table I) .
Insight into the reasons for the differential uptake is gained from (5) . Of the C4 plants, the leaf resistance values for sorghum were significantly higher than those for corn and crabgrass.
The effect of rL.Hg on Hg uptake by all species was small, however, in contrast to that of the internal resistances encompassed by the term rM.Hg (Table III) . This can be appreciated by reference to the form of Eq. 1. The estimated values of rM.Hg for C4 plants differed between species, but all substantially exceeded the values estimated for C3 species. Such differences cannot be reasonably attributed to leaf age (Table I) , nor leaf temperature (Table III) . In fact, the higher leaf temperatures of C4 species, resulting from higher leaf resistances, would be expected to somewhat decrease the value of rM.Hg (3) . The measured radioactivity of 203Hg in the leaves presumably reflects the net consequence of biological oxidation of the elemental form. Horwitz (7) concluded that such oxidation probably occurs within the cell when he demonstrated the ability of Hg vapor to pass intact through plant and bacterial membranes. The passage of the elemental form across membranes is attributed to its lipoid solubility (8) . A recent review by Siegel and Siegel (9), however, indicates that the actions of mercury vapor upon plants, and its fate within plant cells are poorly understood.
Our study provides no evidence as to whether the observed differences were the result of internal differences in physical pathways to the sites of oxidation, or were of a biochemical nature, or both. Nor was it determined to what extent the magnitude of the difference in Hg vapor uptake between C3 and C4 species might be influenced by light and temperature. The paper does A,ND FANG Plant Physiol. Vol. 72, 1983 provide new and additional evidence that the action of mercury vapor upon plants appears to be selective in nature (6, 9) .
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